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THE PROVOCATIVE TEST FOR ASSAYING THE DERMATITIS 
HAZARDS OF DYES AND FINISHES USED ON NYLON 
ALLAN J. FLEMING, M.D.1 
At present several synthetic fibers are available for a wide variety of purposes. 
As new polymers are developed we may expect new fibers and new textiles to 
appear in increasing numbers. Each new fiber usually requires its own plasti-
cizers, delusterants, dyes, and finishing agents, any one of which may give rise to 
dermatitis. Further, there is no guarantee that a dye or finishing agent which 
has been used safely on one synthetic fiber can be used with equal safety on 
another fiber differing in chemical or physical properties. 
Basic textile fibers or textile materials should be adequately tested by the 
manufacturer to insure freedom from harmful properties prior to their introduc-
tion to the trade or consumer. Reputable manufacturers usually follow this 
procedure. In turn manufacturers who perform further processing operations 
on these basic raw materials should satisfy themselves that none of the final 
products they deliver are harmful. 
Occasionally, textile materials are introduced to the general public without 
being adequately tested to insure they are non-hazardous from a dermatitis 
standpoint. As a result, disconcerting outbreaks of dermatitis have occurred, 
such as the one investigated by Schwartz et al. (1) in Indiana, Kentucky, and New 
York. It was recommended by these investigators that before any new chemical 
or combination of chemicals is to be sold to the consumer for the purpose of 
wearing apparel or as a fabric finish or dye, the manufacturer should have 
toxicologic laboratories investigate the skin irritating and sensitizing properties 
of such new chemicals and make them known to their customers. They also 
proposed standard tests for determining these facts. Marion B. Sulzberger (2) 
and Adolph Rostenberg, Jr., and Marion B. Sulzberger (3) earlier pointed out the 
usefulness of determining the "sensitization index" of a compound to enable 
manufacturers to choose the least hazardous materials for use in customer 
products worn in close contact with the skin. 
Before nylon was placed on the market, tests were made by us to insure its freedom from 
skin irritating or sensitizing properties, and during the past seven years additional investi-
gations pertaining to the dyes and finishes used on nylon have been carried out in order to 
establish the safety of this polymer when used as a textile or for other purposes. Our 
method of testing was developed early in 1940 and is similar to the one recommended by 
Schwartz et al. (1) and by Schwartz and Peck (4). If nothing is known about the properties 
of a compound, it is first studied on a group of guinea pigs following the method suggested 
by Landsteiner and Jacobs (5). The possibility of the compound producing contact 
irritation is tested, using one or more concentrations of the compound applied to the skin 
for 24 hours and noting the number and intensity of reactions. The guinea pigs are then 
given a series of intracutaneous injections of 1 to 2 milligrams of the compound on Monday, 
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Wednesday, and Friday for two successive weeks. A rest period of ten days is given, at the 
end of which time a final24 hour patch is applied, using a concentration of the chemical that 
did not produce irritation in the initial 24 hour test. The number and intensity of the 
reactions in the final test indicate whether or not sensitization has developed. If the 
guinea pig tests are negative or of minimal reaction, tests are then carried out on a group 
of ten humans. 
Patches of the material to be tested are applied and fastened to the upper arm by means 
of a cellophane-faced adhesive tape covering. These are examined at the end of 24 hours 
but are left on and worn continuously for six days. The patches are then removed and any 
additional reactions noted. A final patch is applied for 24 hours following a ten-day rest 
period to determine if sensitization has occurred. If the test on ten people is negative or 
minimal, a final group of 200 people is tested in a similar manner. 
According to Henderson and Riley (6) when there are zero reactions in a group of 200, 
the chances are 20 to 1 that the frequency of reactions in the general population will not 
exceed 1.5%. In other words, a negative test in a group as large as 200 does not guarantee 
the absence of dermatitis-producing factors in the compound under test should a large 
section of the population be exposed. As these authors point out, the statistical treatment 
does not consider the type or severity of reaction or the type of individual reacting. All 
TABLE 1 
Tests with undyed, unfinished nylon 
DATE SAKPLE NO. PEOPLE :UAcriONS TESTED 
Jan. '41 Nylon yarn 25 No contact or sensitization 
reactions. 
May '41 Nylon coated cotton 194 No contact or sensitization 
reactions. 
Aug. '44 Nylon parachute 200 No contact or sensitization 
cloth reactions. 
these factors must be considered when assessing a probable dermatitis hazard from a new 
compound. Two contact reactions in a group of 200 people may be of much less significance 
than two sensitization reactions. 
Since this type of test is by no means widely used in industry as a means of establishing 
the safety of a textile, it is considered worth while to report the results of tests carried out 
on nylon. 
Before nylon was placed on the market, it was tested for contact irritation and found no 
more irritant than silk or rayon. Wear tests with dyed nylon hosiery by over 5,000 women 
were also negative to the extent that none of the wearers complained of skin irritation in the 
follow-up reports. This hosiery was dyed with azo and anthraquinone dyes similar to those 
used on acetate rayon. However, not long after nylon hosiery appeared on the market, 
a disconcerting outbreak of dermatitis (1) occurred, centering chiefly in the Midwest with 
sporadic cases in the East. Consequently, nylon itself was incriminated in the medical and 
public mind to such an extent that the misnomer, "nylon dermatitis" was born and flour-
ished lustily until Dr. Louis Schwartz of the Office of Dermatoses Investigations, U. S. 
Public Health Service, in cooperation with a group of physicians from Indiana, Kentucky, 
and New York investigated the outbreak and traced its origin to a new resin textile finish 
that had just recently been introduced to the hosiery trade. It was after this outbreak that 
the Nylon Division of the DuPont Company decided to have skin tests carried out on the 
dyes, finishes, or any of the Company's products recommended for use on nylon. 
These tests have been carried out with patches of undyed, unfinished nylon, with certain 
azo and anthraquinone dyes, and with nylon fabrics dyed with various mixtures of the 
above dyes in one or more shades and with a methyl methacrylate type of hosiery finish. 
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The results of the tests with undyed, unfinished nylon are summarized in Table 1. 
The above represent controls for other combinations tested at various times. Tests on 
the suitability of nylon for surgical sutures were carried out by the Bi()phil Laboratory, 
Brooklyn, New York, early in 1939. These showed that nylon sutures are inert, non-irri-
tant, and non-absorbable. The suitability of nylon for this purpose is described in the 
literature (7, 8, 9, 10, 11, 12, 13, 14). 
TABLE 2 
Tests with azo and anthraquinone dyes (undiluted) 
NO. REACTIONS 
DYE COLOR CHEMICAL CONSTITUTION NO. Initial TESTED Test Final Test 
--- 24hrs 
24 6 
hrs. days 
-- - --
1 Yellow p-amino acetanilide --> p-cresol 208 0 5 3 
(2 severe) 
2 " p-amino acetanilide --> p-chlorphenol 199 0 2 0 
3 " 1-nitro acridone 195 0 0 0 
4 Orange p-nitro aniline --> aniline 208 0 2 2 
(severe) 
5 " p-nitro aniline --> p-xylidine 199 0 1 5 
6 " 1-amino-2-methyl-anthraquinone 195 0 3 0 
" No.6, partly purified 97 0 0 0 
" No.6, highly purified 97 0 0 0 
7 Red p-nitro aniline --> ethyl hydroxy ethyl 208 0 2 0 
aniline 
" No. 7, retested (4 years later) 199 0 4 0 
8 " o-chlor-p-nitro aniline --> ethyl hy- 199 Ot 4 0 
droxy ethyl aniline 
9 " A mixture of 7 and 8 208 0 0 15 
10 " 1-amino-4-hydroxy-anthraquinone 195 0 4 0 
11 Violet 1-amino-4-methylamino anthraquinone 208 0 2 0 
12 Blue 1:4:5:8 tetra amino anthraquinone 208 0 0 0 
13 " 1-methyl-amino-4-methyl amino an- 199 0 0 1 
thraquinone 
14 " * 98 0 1 2 
-->Indicates coupling. 
*Probably a mixture of !-methyl amino-4(hydroxy ethylamino) anthraquinone and 
1, 4-di (hydroxy ethylamino) anthraquinone. 
t 1 in 48 hrs. 
Note: Severe reactions comprise edema and vesicle formation; others denote erythema 
Acknowledgments: The author wishes to thank Dr. H. A. Lubs, C. F. Schaumann, and 
Dr. E. R. Laughlin of the Dyestuffs Division, and P. D. Atwood and A. W. Staudt of the 
Nylon Di.vision of the DuPont Company for technical information relative to the various 
samples of Dyes and Nylon tested. 
Tests with certain dyes used on nylon 
Many of the azo and anthraquinone dyes tested have been used on acetate 
rayon for some years and no serious outbreak of dermatitis has ever been 
attributed to them. Except where indicated, the technical grade dyes have been 
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used in our tests. The colors and chemical constitution of the dyes are shown 
in Table 2 along with the results of the patch tests. The dyes were moistened 
with water and applied as a paste. 
The general lack of reaction in the initial24 hour test period indicates that the 
dyes tested are not skin irritants in the usual sense, and also indicates that the 
test subjects with one possible exception were not already sensitive to any of the 
dyes. No explanation is offered for the lack of sensitization reactions with Nos. 
7 and 8, while a mixture of the two gave rise to a considerable number of erythema 
reactions in the final 24 hour test. As a result of these tests, certain of the dyes 
listed in Table 2 (Nos. 1, 4, 5, and 9) are not recommended for use on nylon. The 
TABLE 3 
Test on dyed nylon fabrics 
NO. OJ' U:ACTIONS (ON 197 TESTI!:D) 
DYE CO LOll CHJ:loiJCAL CONSTITUTION Initial Test 
Final 24 hrs. 
24 hrs. 6 day•· o.:Z%-2.0% 
0.2%-2.0% 0.2o/,-2.0% 
2 Yellow p-amino acetanilide 
- p- 0 1* 0 0 0 0 
chlorphenol 
3 .. 1-nitro acridone 0 0 0 0 0 0 
7 Red p-nitro aniline ethyl 
-
0 0 0 0 0 0 
hydroxyethylaniline 
8 .. o, chlor-p-nitro aniline 
-
0 2 0 1 0 5t 
ethyl hydroxy ethyl ani-
line 
10 .. 1-amino -4-hydroxy anthra- 0 0 0 0 0 0 
quinone 
11 Violet 1-amino-4-methylamino an- 0 0 0 0 0 0 
thraquinone 
12 Blue 1:4:5:8 tetra amino anthra- 0 0 0 0 0 0 
quinone 
14 .. See *footnote, Table 2 0 0 0 0 0 0 
*Slight erythema reaction. 
tOne moderate and four slight erythema reactions. 
reactions noted with Nos. 13 and 14 in the final24 hour test were very mild, and 
these dyes are at present being used on nylon. 
Such tests with the undiluted dyes are admittedly severe and their sole purpose 
was to eliminate dyes that appeared to be stro:rtg sensitizers. Tests were next 
carried out on the recommended dyes properly applied to nylon parachute fabric. 
(During the war stocking material was not available). The dyeings were made 
in two concentrations, 0.20% and 2.0%. The low concentrations were selected 
as representing the depth used for women's hosiery and the high concentrations, 
as representing the depth used for women's gloves. The results of these tests 
are summarized in Table 3. 
These tests indicate that the nylon samples dyed with the two concentrations 
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of the above dyes appear to offer a minimal dermatitis hazard. It is very doubt-
ful if the mild reactions produced by No. 8 in the final 24 hour test represent 
anything more than contact reactions similar to those noted in the initial test. 
The fact that the reactions only occurred with the heavier dyeing is also in favor 
of this viewpoint. 
Nylon samples dyed to reproduce typical hosiery or glove shades generally 
used by the trade have also shown a surprisingly low incidence of contact or 
sensitization reactions, although some of the dyestuffs that have given rise to 
sensitization when tested in the undiluted state (See Table 2) have been used 
in these dyeings. The shades listed in Table 4 have been tested, and the 
results of the test with each shade are given. The shades are, of course, pro-
duced by mixing several dyes. 
Considerable trouble was experienced with dermatitis from men's black nylon 
half hose in 1941 and tests were carried out on six samples knit by various manu-
facturers. These samples were obtained on the open market. One hundred and 
ninety-six persons completed the tests. The results are summarized in Table 5. 
For some reason less staining of the skin with dye was observed in the final 
test compared to the initial test. The number of reactions was greatly increased 
in the final test, indicating a number of people had become sensitized. As 
pointed out by Schwartz (15), the risk of dermatitis is great if excess bleeding 
of the dye or finish takes place. Even in the absence of excess bleeding, the risk 
of dermatitis is great if the dye-finish combination contains a potent sensitizer. 
Samples 5 and 6 appear to have such a sensitizer in the dye-finish combination. 
To correct this situation, tests were done with nylon fabrics dyed with selected 
dyes in order to obtain a . satisfactory group of dyes for dyeing nylon black. 
These colors were all developed on the fabric with beta hydroxy naphthoic acid 
or beta naphthol. The samples tested are listed below: 
SAKPLE CHElllCAL CONSTITIJTION OP DD: 
1 para nitro aniline-+ cresidine & reduce 
2 para nitro aniline -+ phenyl diethanolamine & reduce 
3 dianisidine 
4 p-nitro aniline -+ aniline 
5 p-nitro aniline -+ para xylidine 
None of the samples tested gave reactions in the initial or final patch test on a group of 198 
people tested. 
The nylon samples used in these tests were carefully scoured after dyeing, and 
no staining of the skin with dye was noted in any instance. There is no doubt 
that some of the dyes used in the above series were also used in dyeing the 
hosiery samples obtained in the open market, yet no contact or sensitization 
reactions developed in this test group. These findings substantiate the view 
that nylon fabrics that have been properly dyed with direct or developed colors 
and afterscoured so that little or no bleeding of the dye occurs offer much less 
hazard than those which bleed readily. It is also interesting to note that the 
dyes used to dye nylon samples 4 and 5 are the same as those that produced 
sensitization reactions (See 4 and 5, Table 2) when tested as straight dyes. 
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TABLE 4 
SHADE PllODtTCED BY l!IXING THE FOLLOWING 
DYES 
NO. ltEAcriONS 
X:S~n Initial Test 
24hu. 6 dys. 
Final 
24 hrs. 
-----------------------------------------------1----------------
1. Fawn Hosiery 
2. Brown Hosiery 
3. Black Hosiery 
Produced by mixing a yellow, scar-
let & blue 
Yellow = 0.20% p-amino acetani-
lide -+ p-chlorphenol 
Scarlet = 0.10% p-nitro aniline -+ 
ethyl hydroxy ethyl aniline 
Blue = 0.06% of a mixture of 1- 197 
methyl amino-4 (hydroxy ethyl-
amino) anthraquinone and 1,4-
di(hydroxyethylamino) anthra-
quinone 
A typical brown shade produced by 
mixing the following: 
Yellow = 0.4% oxidation product 
of sulfonated primuline 
Yellow = 0.35% 4-nitro-4-4'-amino 
diphenylamine-2-sulfonic acid -+ 
orthocresol & condensed with 
para toluene sulfine chloride 
Red = 0.75% AAB sulfonic acid -+ 
para amino benzoyl J acid 
Red = 0.15% naphthionic acid -+ 
beta naphthol 
Green = 2.5% 2:5 dichloraniline 
sulfonic acid -+ amino Schaffer's 
methyl ether-+ para amino ben-
zoyl J acid 
Blue = 0.40% 1-amino-2-sulfo-4- 195 
anilino anthraquinone 
A typical black sha.de-10% (a, b, 
c and d) 4% (e) 
(a) Orange = 0.56% p-nitro ani-
line -+ aniline 
(b) Blue = 4.86% mixture of methyl 
amino & ethyl amino hydro-
quinones 
(c) Red = 0.085% o-chlor-p-nitro 
aniline -+ ethyl hydroxy ethyl-
aniline 
(d) Scarlet = 0.42% p-nitro aniline 
ethyl hydroxy ethylaniline 
(e) Black = phenylene nerol acid 195 
:::: (gamma acid)2 :::: (meta phenyl-
ene diamine )z 
0 0 0 
1 0 2 
0 2 1* 
4. Brown 
5. Navy 
6. Green 
PROVOCATIVE TEST FOR ASSAYING DERMATITIS HAZARDS 287 
Al'I'LICA.TION 
Glove 
Glove 
(Cotton & 
Nylon 
Mixed) 
Glove 
TABLE 4-concluded 
SHADE PZODUCJtD BY KIXING Tll1t :JOLLOWINO 
DYltS 
Produced by mixing yellow, scarlet 
& blue dyes in various propor-
tions 
Yellow -= 1.5% or 2.0% or 2.5% 
p-amino acetanilide --+ para 
chlorphenol 
Scarlet "" 1.0% or 1.2% p-nitro 
aniline --+ ethyl hydroxy ethyl-
aniline 
Blue = 0.5% or 1.0% or 2.0% of a 
mixture of hydroxy ethyl and 
methylamino hydroquinones 
Navy = 0.3% dianisidine 
Orange - 0.75% p-nitro aniline--+ 
para xylidine 
Blue - 4.0% oxalyl para phenylene 
diamine --+ 1-naphthylamine-6-
sulfonic acid --+ F acid & hydro-
lyze 
Black = 1.0% para phenylene di-
amine--+ S acid+- para phenylene 
diamine --+ 1-naphthyl-amine-6-
sulfonic acid 
Yellow = 0.1% oxidation product 
of sulfonated primuline 
Yellow = 0.3% 4-nitro-4'-amino-
diphenyl-amine-2-sulfonic acid 
--+orthocresol & condensed with 
para toluene sulfine chloride 
Green ... 4.0% 2:5 dichloraniline 
sulfonic acid --+ amino Schaffer's 
methyl ether --+ para amino ben-
zoyl J acid 
Red = 0.15% AAB sulfonic acid --+ 
para amino benzoyl J acid 
I 
Red ~ 0.07% naphthionic acid -+ 
beta nephthol 
NO. 
TESTED 
197 
195 
195 
NO. lti!:ACTIONS 
Initial Test Fin&l 
24 hn. 6 days 24,.hrs. 
0 0 0 
1 0 1 
0 0 0 
• This individual showed a slight erythema reaction on the 6th day. The site of the 
initial patch as well as the site of the final patch flared up during the final 24 hour test. 
Note: All reactions except the one marked with an asterisk were of the slight erythema 
variety. 
Apparently, their sensitizing properties are reduced or destroyed when the colors 
are developed on the fabric. 
The dyeing of men's half hose presents somewhat of a problem in that cotton 
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is sometimes used in conjunction with nylon. Various samples of cotton and 
nylon dyed with the dyes commonly used on men's hose have been tested. The 
samples tested were dyed by three different methods used by the trade for the 
production of various shades in men's hose. These methods are as follows: 
A. Developed azo colors for nylon; developed cotton colors for the cotton; 
dyed in the same bath, diazotized together, and developed with beta 
hydroxy naphthoic acid. 
B. The same as A except developed with beta naphthol. 
C. Direct dyeing azo colors for the nylon, and formaldehyde after treated 
direct colors for the cotton; the nylon and cotton are dyed in the same bath, 
and after treated with formaldehyde. This method is not considered 
satisfactory. 
TABLE 5 
Tests on men's black nylon hosiery 
SKI:N STAINltD BY DYE NUllBEII. OJ' UACTIONS (ON 196 TESTKD) 
SAliPLE 
Initial Patch Final Patch Initial Patch Final Patch 
(Z41m.) (Z4 .. ,..) 
1 38 24 4 9 
2 67 40 21 56 
3 52 34 1 11 
4 83 35 1 10 
5 3 1 10 39 
6 3 0 2 32 
Several sets of dyeings were tested, the cotton and nylon having been dyed 
in the same bath by Methods A, B, and C. In the case of Methods A and B 
the dyeings were made to illustrate the most careful procedure necessary to avoid 
bleeding as well as the most careless procedure2 likely to be encountered com-
mercially. The results of the skin tests with each shade on cotton and nylon 
are given in Table 6. 
Judging by the lack of staining of the skin in these tests, the above samples 
may not represent the most careless dyeing procedures likely to be encountered 
commercially, unless dyeing procedures for nylon hosiery have improved since 
1941. The six samples of hosiery bought in the open market in 1941 were 
obviously less carefully dyed and afterscoured than the above samples, or else 
the dyes used in 1941 bled from the stocking with much greater ease than those 
used in the present test. It is also possible that direct instead of developed 
dyeing was used in 1941. 
TESTS WITH "METHACROL NH" HOSIERY FINISH 
Certain types of new resin finishes to which reference has already been made 
have given rise to dermatitis. Since "Methacrol NH" is a new and different 
2 Careless dyeing technique m~y be defined as a condition where the dyeing has not been 
adequately washed to remove all impurities. 
TABLE 6 
DYE-
BT SKADK lNG DYEING SHAD:!' 1'10DUCJ:D JIY MIXING PDLLOWING DYES Kl!'- TECBNIQU:I!' 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
moD 
-
Black A Careless Black - 7% pa.ra.-nitro aniline -+ 
cresidine & reduce 
Black - 5% para. phenylene dia.mine 
-+ S acid +-para. phenylene dia.mine 
-+ 1-n{l.phthyl a.mine-6-sulfonic 
acid 
Black A Careful Similar to Set 1. The material was 
given a. thorough rinse following 
each step and a. final soaping a.t 
140° F. 
Black A Careless Similar to Set 1 except that the de-
veloped cotton color was omitted 
to show the extent that a.zo color 
stains the cotton. The material 
was given a. superficial cold rinse 
after each step. 
Black A Careful Similar to Set 3 except the material 
was given a. thorough rinse follow-
ing each step and a. final soaping a.t 
140° F. 
Maroon B Careless Bordeaux =- 1.7% 3-3' dia.mino a.zoxy 
benzine ::: (J a.cid)s 
Orange - 0.40% pa.ra.mino benzyl 
meta. phenylene dia.mine ::: (meta. 
amino phenyl-5-pyra.za.lone-3-ca.r-
boxylic a.cid)2 
Orange = 0.50% p-nitro aniline -+ 
aniline 
Black = 0.25% benzidine -+ gamma. 
a.ci d -+ H a.ci d 
Black - 0.50% para. nitro aniline-+ 
phenyl dietha.nola.mine and reduce 
Maroon B Careful Similar to Set 5 except the material 
was given a. thorough rinse follow-
ing each step and a. fina.lsoa.ping at 
140° F. 
Black c Careless Black - 10% of a. mixture of follow-
ing dyes: 
Rubine - o-chlor-p-nitro aniline -+ 
ethyl hydroxy ethyl aniline 
Red - p-nitro aniline -+ ethyl hy-
droxy ethyl aniline 
Orange -= p-nitro aniline -+ aniline 
Blue ~ a. mixture of ethyl & methyl 
amino a.nthra.quinones 
Black - 5% phenylene nero! acid :::: 
(gamma. a.cid)2::::: (meta. phenylene 
dia.mine)2 
*Erythema from both cotton and nylon patches. 
289 
NO. REACTIONS 
COTTON o!c NYLON 
l!l 
1:! Initial Test .. 
1:! --- Final 
ci 2. 6 2•.hn. 
:. hn. dYll. 
-- ---- --
191 0 0 0 
191 0 1* 0 
191 0 0 0 
191 0 0 0 
191 0 0 0 
191 0 0 0 
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type of finish to those ordinarily used on hosiery, it has been tested to insure 
its safety for use on hosiery. This finish consists essentially of an aqueous 
emulsion of polymerized methyl methacrylate. Tests were carried out on 208 
people using undiluted "Methacrol" finish prepared with and without ester gum. 
No contact or sensitization reactions were observed in any of the test subjects. 
DISCUSSION 
The tests detailed in this paper are provocative in the sense that deliberate 
attempts have been made to produce sensitization in test subjects with the idea 
of eliminating dyes or finishing agents for nylon that may irritate the skin or 
that may readily sensitize. As a result of these tests the nylon hosiery trade 
has been advised to use dyes or finishing agents that have been tested and found 
non-hazardous. There is a likelihood that these recommendations are bearing 
fruit, as the reported incidence of dermatitis from nylon hosiery (cases reported 
to the manufacturers) from the time of its introduction early in 1939 until April 
1940 was one case for every 200,000 pair of hosiery sold. Since nylon hosiery 
has appeared on the market following the war, the known incidence of dermatitis 
is one case for every 13,309,000 pairs sold. There are undoubtedly many cases 
of dermatitis that have not come to the attention ·of the manufacturers. The 
known cases in the 1939-1940 period include those that occurred in the outbreak 
due to the new Resin Fabric finish reported by Schwartz et al. 
It is possible that individuals who have become sensitive to a dye used on 
nylon may subsequently react to dyes of similar chemical constitution even 
though the latter may have appeared safe when tested by the method herein 
outlined. Sonia Dobkevitch and Rudolph L. Baer (16) report that certain 
yellow and red azo dyes produced reactions on 13 subjects who had experienced 
dermatitis from nylon hosiery. Two of the dyes mentioned by these authors 
were also tested in our series, and no sensitization reactions were observed (See 
dye ~ 2 and ~ 7 in Table 2). The 13 subjects tested by Dobkevitch and Baer 
were also hypersensitive to para phE>nylenediamine, and the possible mechanism 
of this cross-sensitization is discussed by the authors. 
On the other hand, Dr. J. G. Hopkins (17) reports that one of his patients who 
developed dermatitis from wearing nylon hosiery has been able to wear, without 
trouble, hosiery dyed and finished with dyes and finishes approved on the basis 
of tests outlined in Table 2. Dr. Helen 0. Curth (18) has tested one of her 
patients who had experienced dermatitis with one brand of nylon hosiery with 
hosiery dyed and finished with similarly approved materials and found the patient 
gave a negative patch test. 
Many women who have experienced trouble with nylon hosiery are still 
anxious to wear such hosiery if they could do so without risk of dermatitis. It is 
of interest that the two cases mentioned above are now able to wear nylon dyed 
and finished by approved procedures. 
SUMMARY AND CONCLUSIONS 
(a) The results of patch tests to determine the skin irritation or sensitizing 
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properties of nylon yarn, nylon-coated cotton, and nylon parachute cloth show 
that nylon is apparently free from irritating or sensitizing properties. 
(b) Tests with 14 technical dyes and various dyed nylon fabrics have shown 
that certain dyes are strong sensitizers and are not recommended for direct 
application to nylon fabric or any fabric to be worn in close contact with the skin. 
The danger of dermatitis from a dye is greatly enhanced if the dye bleeds readily 
from the fabric. 
(c) Experience has shown that certain hosiery finishes have given rise to 
dermatitis. It is important that all new finishes should be tested to insure their 
safety. 
(d) Manufacturers of new synthetic fibers should furnish to the trade detailed 
procedures for safe dyeing and finishing of the fibers. They should test the 
safety of new textile materials by approved standardized methods such as those 
recommended by the Office of Dermatoses Investigations, U. S. Public Health 
Service. 
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